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ABSTRACT 
 
Purpose of study:  To determine the effects of ageing and training experience on attitude towards 
performing basic life support (BLS).  
Methods:  We gave a questionnaire to attendants of the courses for BLS or safe driving in 
authorised driving schools. The questionnaire included questions about participants’ backgrounds. 
The questionnaire explored the participant's willingness to perform BLS in four hypothetical 
scenarios related to early emergency call, cardiopulmonary resuscitation (CPR) under their own 
initiative, telephone-assisted compression-only CPR and use of an automated external defibrillator 
(AED), respectively.  
Results:  There were significant differences in gender, occupation, residential area, experience of 
BLS training, and knowledge of AED use among the young (17 - 29 y, N=6122), middle-aged (30 - 59 y, 
N=827) and elderly (>59 y, N=15743) groups. In all four scenarios, the proportion of respondents 
willing to perform BLS was lowest in the elderly group. More respondents in the elderly group were 
willing to follow the telephone-assisted instruction rather than performing CPR under their own 
initiative. Multiple logistic regression analysis confirmed ageing as an independent factor related to 
negative attitude in all scenarios. Gender, occupation, resident area, experience with BLS training 
and knowledge about AED use were other independent factors. Prior BLS training did not increase 
willingness to make an emergency call.  
Conclusion:  The aged population has a more negative attitude towards performing BLS. BLS 
training should be modified to help the elderly gain confidence with the essential elements of BLS, 
including making early emergency calls. 
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1. INTRODUCTION 
The Chain of Survival describes the actions linked with an increased likelihood of survival 
following out-of-hospital cardiac arrest (OHCA) [1].  The first three of four links in the Chain of 
Survival are early recognition and call for help, early cardiopulmonary resuscitation (CPR) and early 
defibrillation, all of which have potential effects on survival [2,3,4]. Bystanders should activate the 
emergency medical service system by making an emergency call (119 in Japan) immediately after 
finding the patient unresponsive [5] or requiring basic life support (BLS) [6,7]. A delay in performing 
an emergency call has been shown to exert a negative impact on outcome following OHCA [2, 8, 9]. If 
cardiopulmonary resuscitation (CPR) is started early by bystanders, the chance of survival is 
significantly improved [3, 4]. Telephone-assisted instruction of compression-only CPR, which is 
currently performed by dispatch officers in our regional fire departments, has been recommended to 
increase the rates of bystander CPR and patient survival [10,11]. Early defibrillation is becoming 
possible through the introduction of publicly accessible automated external defibrillators (AEDs) 
[12]. 
In addition to the attitude of citizens towards CPR and AED use, several reasons why bystanders 
may be reluctant to initiate CPR and use an AED have been reported [13,14,15,16,17]. We recently 
reported that willingness to make an early emergency call, perform CPR under one's own initiative, 
telephone-assisted compression-only CPR and the use of an AED were influenced by the revision of 
BLS guidelines, previous CPR training, gender, residential area and occupation [18]. 
In Japan, new driver’s licence applicants are required to take a three-hour BLS training course at 
their driving school [18] and compulsory BLS education is conducted in high schools [14]. Small BLS 
training courses are frequently conducted by fire departments and the Japanese Red Cross 
association. Previous BLS training has been shown to increase willingness to perform CPR 
[13,14,18,19]. 
As in other industrialised nations, Japan has a rapidly ageing population [20], which has lead to 
an increase in the number of households with elderly residents [21]. As the majority of OHCAs occur 
at the patient’s home, elderly citizens may witness OHCA at home [8,19,22]. Interest in participating 
in a BLS course has been reported to decrease with ageing [23].  However, the effects of ageing on 
citizens' attitudes towards performing BLS have not been reported. 
In this large questionnaire survey, we examined whether ageing influences the attitudes of the 
population towards performing BLS and whether the beneficial effects of increased exposure to BLS 
courses may differ between elderly and non-elderly citizens. Finally, we identified the factors that 
influence attitudes towards performing BLS. 
 
2. METHODS 
This study received ethical approval by a committee of Ishikawa Designated Driving School 
Association and an institutional review board (#844). The questionnaires were developed in 
accordance with the guidelines for the Law Concerning the Protection of Personal Information. 
Respondents and setting 
Respondents were new driving licence applicants who participated in BLS training courses and 
drivers who took part in training courses for safe driving at 17 authorised driving schools in the 
Ishikawa prefecture, Japan. The Ishikawa prefecture has a population of 1.17 million and covers an 
area of 4,185 km2. The prefecture was divided into central (urban or suburban) and three other rural 
or semi-rural regions. All of the fire departments in the Ishikawa prefecture have a dispatch system 
that provides telephone-assisted instruction of compression-only CPR.  The instruction is initiated 
when the victims are unresponsive and when their breathing is presumed to be agonal.  In the 
study period of this questionnaire survey, the instruction was performed in 60% of OHCAs witnessed 
or recognized by citizens and was accepted by 68% of the citizens. 
Questionnaires (Table 1) 
We gave questionnaires to 25,922 participants at the beginning of BLS courses and to those 
attending safe driving training courses (also mostly at the beginning). The questionnaires included 
the respondent’s age group, gender, residential area, occupation, previous BLS training and the time 
from the most recent BLS training course. We asked questions regarding willingness to perform BLS 
in four hypothetical emergency scenarios [18] related to the initial three links in the Chain of 
Survival. Respondents were instructed to select the option that they would choose if they would have 
been faced with the situation presented. The multiple choices included both positive and negative 
actions. When they selected negative actions, they were instructed to select the reason from the 
multiple choices presented or to write free comments. The time given for filling in the questionnaire 
was 10 min. 
Study period and grouping 
The study period was from May 2007 to May 2009. The survey of BLS course participants was 
interrupted between October 2007 and April 2008 for another questionnaire survey. The respondents 
were divided into young (17–29 y), middle-aged (29–59 y) and elderly groups (>59 y). 
Statistical analysis 
We analysed the data using JMP ver.7 (for Windows; SAS Institute). The chi-square test was 
applied for monovariate analyses. We used multiple regression analysis to confirm the effects of 
ageing and to elucidate the factors related to negative attitude. In all analyses, P<0.05 was taken to 
indicate statistical significance. 
 
3. RESULTS 
Number of respondents (Fig 1) 
We collected all the questionnaires given to 25,922 participants without regard of blank response 
to some of the questions. Indeed, not all respondents answered all questions. In data analysis, we 
first excluded 3,230 respondents who did not supply the required information about their 
backgrounds. When we analysed the relationship between backgrounds and willingness to perform 
each scenario, we further excluded the respondents who did not provide an answer for each scenario. 
Comparison of backgrounds and characteristics of respondents among age groups (Table 2) 
There were significant differences in backgrounds and characteristics among the age groups. The 
proportions of male respondents and those who lived in urban areas were highest in the young group 
and lowest in the elderly group. The proportion of respondents who had had previous BLS training 
and knowledge about how to use an AED was highest in the young group and lowest in the elderly 
group. The greatest proportion of respondents who had attended a BLS course less than 3 years ago 
was in the young group. The majority of respondents in the young group were students and employed 
persons in the middle-aged group. Most of the respondents in the elderly group had no steady job. 
Comparison of willingness to perform BLS among groups (Table 3) 
Monovariate analysis revealed significant differences among the three groups in the proportion of 
respondents willing to perform BLS. In all four scenarios, the proportion of respondents with a 
positive attitude towards performing BLS was lowest in the elderly group and highest in the young 
group. More respondents in the elderly group were willing to follow telephone-assisted instruction of 
compression-only CPR rather than performing CPR under their own initiative. Of the respondents 
who were willing to perform CPR under their own initiative, 31.3% (2,559/8,186) in the elderly group, 
21.9% (129/589) in the middle-aged group and 20.1% (965/4,810) in young group selected 
compression-only CPR. Only 21.4% of respondents in the elderly group were willing to use an AED. 
Approximately 20% of respondents in the elderly group and 10% of respondents in the young and 
middle-aged groups were unwilling to make an early emergency call. The major action that these 
negative respondents chose to take was calling their neighbours, friends or home doctor (78.8%, 
56.9% and 89.3% in the young, middle-aged and elderly groups, respectively). 
Estimation of acceptance rate of telephone-assisted CPR instruction 
We analysed the subgroup of respondents who were unwilling to perform CPR under their own 
initiative. Of these respondents, 71.1% (5,451/7,674) answered that they would follow 
telephone-assisted instruction of compression-only CPR. This acceptance rate decreased with age; 
89.6% (1,151/1,284) in the young group, 86.9% (200/230) in the middle-age group and 66.6% 
(4,100/6,160) in the elderly group. 
Reasons for unwillingness 
The proportion of respondents who were unwilling to perform CPR under their own initiative and 
provided reasons for their unwillingness were smaller in the elderly group (67.5%) compared with 
the young (72.7%) and middle-aged (80.7%) groups. Major reasons for unwillingness or reluctance to 
perform CPR under their own initiative were fears regarding their own insufficient knowledge 
(65.7%, 60.6% and 56.1% in the young, middle-aged and elderly groups, respectively) and imperfect 
performance of CPR (60.8%, 56.1% and 55.3% in the young, middle-aged and elderly groups, 
respectively). Major reasons for unwillingness to perform telephone-assisted compression-only CPR 
were fears regarding their own insufficient knowledge and performance (52.5%, 63.6% and 54.5% in 
the young, middle-aged and elderly groups, respectively) and lack of confidence to detect cardiac 
arrest (37.7%, 31.8% and 15.2% in the young, middle-aged and elderly groups, respectively). The 
main reason for unwillingness to make an early call was lack of confidence (79.2%, 70.6% and 77.3% 
in the young, middle-aged and elderly groups, respectively). The major reasons for unwillingness to 
use an AED were no previous experience (70.2%, 70.4% and 64.7% in the young, middle-aged and 
elderly groups, respectively) and fear of imperfect AED use (41.1%, 46.0% and 44.9% in the young, 
middle-aged and elderly groups, respectively). 
Characteristics and backgrounds of respondents related to attitudes towards performing BLS 
(monovariate analysis, Table 4) 
As there were wide differences in willingness to perform BLS between the elderly group and the 
other two groups, we analysed the characteristics and backgrounds of respondents related to 
attitudes towards performing BLS in the elderly group and the non-elderly groups. As shown in 
Table 4, the factors related to attitudes toward performing BLS differed in part between the elderly 
and non-elderly groups. Female respondents in the elderly group were more negative to all scenarios 
than males, while female respondents in the non-elderly groups were more willing to follow 
telephone-assisted compression-only CPR compared to males in this group. Living in a rural area 
augmented unwillingness in all scenarios in the elderly group, while it appeared to augment 
willingness to perform CPR under their own initiative and AED use in the non-elderly group. The 
increased experience of previous training clearly augmented willingness to perform CPR under their 
own initiative and AED use in both groups. However, its effect on AED use was less prominent in the 
elderly group since approximately half of all respondents with more than three sessions of AED 
training were still negative towards AED use. The increased experience augmented willingness to 
follow the telephone-assisted compression-only CPR in the elderly. 
Independent factors related to attitude (multivariate analysis, Table 5) 
The results of multiple logistic regression analysis clearly showed that ageing is an independent 
factor related to unwillingness to perform BLS in all scenarios and that prior BLS training was the 
major factor associated with willingness to perform CPR under their own initiative, 
telephone-assisted compression-only CPR and AED use, but not performing early emergency call. 
Female gender, residence in a rural area and occupation were other independent factors associated 
with unwillingness to perform entire BLS or a part of BLS. The lack of knowledge regarding how to 




  Educational interventions have been identified as essential in improving the survival following 
out-of-hospital cardiac arrest [24]. The present study is the first large questionnaire survey that 
identified ageing as a major independent factor associated with unwillingness to perform BLS. 
Due to the ageing of the population, approximately half of all private households in Japan include 
one or more elderly (65 y or more) residents [21]. Although information about the household 
composition of the study participants was not collected, a large number of elderly respondents 
(mostly 70 y or more) in this study are assumed to live in the household composed of aged couples or 
aged single people.  
In Japan, compulsory BLS education and/or training courses are conducted in high schools [14] 
and driving schools [18]. However, almost all attendees of these courses are high school and college 
students, who have a low probability of witnessing OHCA. Small BLS training courses conducted 
periodically by fire departments and the Japanese Red Cross association provide elderly citizens a 
chance to learn BLS. However, we found that willingness to perform BLS and previous BLS training 
are low in the elderly population.  
As shown in Table3, approximately 85% to 95% of respondents answered that they would follow 
telephone-assisted instruction of compression-only CPR, while approximately 57% to 79% of 
respondents were willing to perform CPR under their own initiative. These results support the 
usefulness of telephone-assisted instruction of compression-only CPR [10,11]. The early emergency 
call is necessary to augment the effect of telephone-assisted instruction. We found that the 
proportion of respondents who are reluctant to make an early call increases with age. We estimated 
the acceptance of telephone-assisted instruction to be 71.1% among all respondents and 66.6% in the 
elderly group. These values were close to the actual acceptance rate (68%) during the study period in 
our community. The significance of the early call should be emphasised in relation to the 
telephone-assisted instruction in BLS training courses for elderly citizens. 
As reported previously [23], elderly respondents were less willing to disclose the reasons for their 
unwillingness to perform BLS. In agreement with previous reports [14,18, 25], the main reasons why 
the respondents were unwilling to perform CPR were fears of poor knowledge and imperfect CPR 
performance. The main reason why the respondents were unwilling to make an early call was lack of 
confidence in providing first aid for cardiac arrest, which may reflect a preference to entrust 
judgment to qualified persons. 
An interesting interaction between ageing and gender was seen in the present study. Females in 
the elderly group were more reluctant to perform BLS, including telephone-assisted 
compression-only CPR. However, as we reported recently [18], females in the non-elderly groups are 
more willing to follow CPR instructions compared with males in this group. The instructors of BLS 
courses should be aware of this interaction between ageing and gender difference.  
In accordance with many previous reports [13,14,18,19], prior BLS training augmented 
willingness to perform CPR under one’s own initiative, telephone-assisted compression-only CPR 
and AED use. However, previous BLS training failed to improve reluctance to make an early 
emergency call, an essential link in the Chain of Survival [2, 8, 9], in all age groups. There may be 
two major reasons for this observation. First, BLS algorithm in course textbooks are derived from the 
standard BLS algorithm from American [5] and Japanese guidelines, which is drawn on the 
assumption that there are multiple rescuers at the scene. Therefore, BLS courses in Japan have 
provided an ideal situation for attendants where OHCA occurs in a public place and help from other 
citizens are easily obtained. It is common that willingness and ability of course attendants to make 
an early emergency call when they were alone are not evaluated. We recently reported that OHCAs 
at home are more frequently witnessed by a single citizen in our community (68.2% at home vs. 
33.9% at other places) [8]. We have identified family and aged citizen as bystander to be independent 
factors associated with large call delay [8]. There is a wide gap between the actual situation of 
cardiac arrest at home and the situation provided by the BLS courses. Second, in current BLS 
courses, most of the time is spent teaching how to conduct CPR effectively and how to use an AED. 
The attendant may not be aware of the significance of making an early emergency call. 
The BLS algorithm differs among countries and regions in terms of timing of the emergency call. 
In universal cardiac arrest algorithms of International Liaison Committee on Resuscitation (ILCOR) 
[7] and European Resuscitation Council (ERC) [6], the first action that a rescuer should take is 
calling for help. The emergency call is made after checking for signs of life or breathing. According to 
the American [5] and Japanese adult BLS algorithm, a lone rescuer should make an emergency call 
on finding an unresponsive adult.  
The quality of chest compression has been reported to decrease due to fatigue with increasing 
duration of CPR [26]. Calling for help may enable CPR to be performed by 2 rescuers, which may 
reduce the fatigue of each rescuer and improve the quality of chest compression. However, it may 
also decrease the overall helping behaviour [27] and result in misjudgement and delay of emergency 
call when only laypeople are present. Furthermore, telephone-assisted CPR instruction may not be 
attempted due to poor information if a layperson who is not beside the patient makes the emergency 
call. Not only the advantages but also the potential disadvantages of “calling help first” should be 
considered in future revisions of guidelines for resuscitation. 
Limitations 
 The proportion of middle-aged respondents was very small in this questionnaire survey as these 
respondents have little chance to attend BLS or safe driving courses at driving schools. Thus, the 
results of our study may not reflect the entire population of Ishikawa prefecture or Japan. Further 
study is needed to clarify the factors associated with the willingness towards performing BLS in the 
middle-aged population. Not all respondents answered all questions, presumably due to the time 
limit for the questionnaire. However, this study was based on an extremely large survey with more 
than 20,000 respondents, including elderly citizens.  
  
5. Conclusions 
The aged population is more negative towards performing BLS. More respondents were willing to 
follow telephone-assisted instruction of compression-only CPR. Prior BLS training did not reduce the 
unwillingness to make an early emergency call in all groups, and augmented willingness to use an 
AED to a lesser extent in the elderly group than in the non-elderly group. We believe that these 
results will be consequential in future revisions of guidelines for resuscitation. BLS training should 
be modified to help the elderly gain confidence and to be aware of the significance and benefits of 
making an early emergency call. 
 
6. Conflict of interest 
We have no conflicts of interest to disclose. 
 
7. Acknowledgements 
We would like to thank all members in the Ishikawa Designated Driving School Association for 
their cooperation to the questionnaire survey. 
 
8. References 
1. Cummins RO, Ornato JP, Thies WH, Pepe PE, Billi JE, Seidel J. Improving survival from sudden 
cardiac arrest: The "Chain of Survival" concept. A statement for health professionals from the 
advanced cardiac life support subcommittee and the emergency cardiac care committee, American 
Heart Association. Circulation 1991;83:1832-47 
2. Stiell IG, Wells GA, Field B, et al. Advanced cardiac life support in out-of-hospital cardiac arrest. N 
Engl J Med 2004;351:647–56. 
3. Herlitz J, Engdahl J, Svensson L. Angquist KA, Young M, Holmberg S. Factors associated with an 
increased chance of survival among patients suffering from an out-of-hospital cardiac arrest in a 
national perspective in Sweden. Am Heart J. 2005;149(1):61-6 
4. Waalewijin RA, Tijssen JGP, Koster RW. Bystander initiated actions in out-of-hospital 
cardiopulmonary resuscitation: results from the Amsterdam Resuscitation Study (ARRESUST). 
Resuscitation 2001;50(3):273-9. 
5. 2005 American Heart Association Guidelines for Cardiopulmonary Resuscitation and Emergency 
Cardiovascular Care. Circulation 2005;112(suppl.1):IV1-IV203 
6. Nolan J, Baskett P. European Resuscitation Council Guidelines for Resuscitation 2005. 
Resuscitation 2005;67:S1-S189 
7. International Liaison Committee on Resuscitation. 2005 International Consensus on 
cardiopulmonary resuscitation and emergency cardiovascular care science with treatment 
recommendations. Circulation 2005;112:III1–136. 
8. Takei Y, Inaba H, Yachida T, et al. Analysis of reasons for emergency call delays in Japan in 
relation to location: High incidence of correctable causes and the impact of delays on patient 
outcomes. Resuscitation 2010;81:1492-8 
9. Herlitz J, Engdahl J, Svensson L, et al. A short delay from out of hospital cardiac arrest to call for 
ambulance increases survival. Eur Heart J 2003;24:1750-5. 
10. Rea TD, Eisenberg MS, Culley LL, Becker L. Dispatcher-assisted cardiopulmonary resuscitation 
and survival in cardiac arrest. Circulation 2001;104:2513-6. 
11. Bang A, Biber B, Isaksson L, Lindqvist J, Herlitz J. Evaluation of dispatcher-assisted 
cardiopulmonary resuscitation. Eur J Emerg Med 1999;6:175-83. 
12. Hallstrom A, Ornato JP, Weisfeldt M, et al. Public Access Defibrillation Trial I: Public-access 
defibrillation and survival after out-of-hospital cardiac arrest. N Eng J Med 2004;351:637-46. 
13. Taniguchi T, Omi W, Inaba H. Attitudes toward automated external defibrillator use in Japan. 
Resuscitation 2008;79:288-91. 
14. Omi W, Taniguchi T, Kaburaki T, et al. The attitudes of Japanese high school students toward 
cardiopulmonary resuscitation. Resuscitation 2008;78:340-5. 
15. Kuramoto N, Morimoto T, Kubota Y, et al. Public perception of and willingness to perform 
bystander CPR in Japan. Resuscitation 2008;79:475-81. 
16. Chew KS, Yazid MNA. The willingness of final year medical and dental students to perform 
bystander cardiopulmonary resuscitation in an Asian community. Int J Emerg Med 2008;1:301-9 
17. Lubin J, Chung SS, Williams K. An assessment of public attitudes toward automated external 
defibrillators. Resuscitation 2004;62(1):43-7. 
18. Enami M, Takei Y, Goto Y, Ohta k, Inaba H. The effects of the new CPR guideline on attitude 
toward basic life support in Japan. Resuscitation 2010;81:562-7. 
19. Tyler V, Bentley JB, Lani C, et al. The Save Hearts in Arizona Registry and Education (SHARE) 
program: Who is performing CPR and where are they doing it? Resuscitation 2007;75:68-75. 
20. World population prospects: The 2008 revision population database. (Accessed on March 3, 2010, 
at http://esa.un.org/unpp/) 
21. Ministry of internal affairs and communications. Statistics bureau, director-general for policy 
planning( statistical standards) & statistical research and training institute.( Accessed on March 3, 
2010 at http://www.stat.go.jp/english/data/kokusei/2005/kihon1/00/mokuji.htm) 
22. Vaillancourt C, Stiell IG, Canadian Cardiovascular Outcomes Research Team (CCORT): Cardiac 
arrest care and emergency medical services in Canada. Can J Cardiol 2004;20:1081-90. 
23. Keim SM, Anderson K, Siegel E, Spaite DW, Valenzuela TD. Factors associated with CPR 
certification within an elderly community. Resuscitation 2001;51:269-74. 
24.Douglas AC, Mary FH, on behalf of the European Resuscitation Council, the American Heart 
Association, the Heart and Stroke Foundation of Canada, the Australia and New Zealand 
Resuscitation Council, the Resuscitation Council of Southern Africa and the Consejo 
Latino-American de Resuscitation. Education in Resuscitation. Resuscitation 2003;59:11-43. 
25. Swor R, Khan I, Domeier R, Honeycutt L, Chu K, Compton S. CPR training and 
CPR performance: do CPR-trained bystanders perform CPR? Acad Emerg Med 2006;13:596–601. 
26. Sugerman NT, Edelson DP, Leary M, et al. Rescuer fatigue during actual in-hospital 
cardiopulmonary resuscitation with audiovisual feedback: a prospective multicenter study. 
Resuscitation 2009;80:981-4. 
27. Brenner BE, Van DC, Cheng D, Lazar EJ. Determinants of reluctance to perform CPR among 
residents and applicants: The impact of experience on helping behavior. Resuscitation 
1997;35:203-11. 
 
9. Figure legend 
 
Figure 1.  Number of respondents analysed 
 
Table 1.  Scenarios and choices 
Summary of scenarios Choices 
1. While you are walking, a 30-year-old 
woman collapses in front of you. She is not 
breathing and appears to be in cardiac arrest. 
She has blood on her face. What do you do 
after calling an ambulance? 
 
a) Chest compression and mouth-to-mouth 
ventilation* 
b) Chest compression only* 
c) Do nothing 
d)Other 
2. You find an unknown man collapsed on the 
floor. He is unresponsive and breathing 
abnormally. When you call 119, the 
commander instructs you to keep on pushing 
the centre of chest. What do you do? 
 
a) Compress the centre of chest* 
b) Do not compress 
c) Other 
 
3. One of your family members complains of a 
sudden chest pain and becomes unresponsive 
at home. He or she appears to be breathing. 
What do you do first? 
 
a) Call 119* 
b) Call family, friend or neighbors 
c) Call his or her general practitioner 
d) Other 
4. A man in the neighbourhood is in cardiac 
arrest. An AED is available. What do you do? 
a) Use an AED* 
b) Do not use an AED 
c) Other 
















Table 2.  Characteristics and backgrounds of respondents               *BLS, basic life support 
 Age group Chi-square test













Age distribution 17-19 y 72.6 (4,444) - - 
<0.001 
20-29 y 27.4 (1,678) - - 
30-39 y - 56.6 (468) - 
40-49 y - 22.7 (188) - 
50-59 y - 20.6 (171) - 
60-69 y - - 3.5 (551) 
70 or more - - 96.5 (15,192) 
Type of course BLS 94.3 (5,773)  93.1(770) 2.0 (312) <0.001 
 Safe driving 5.7 (349) 6.9 (57) 98.0(15,431)  
Gender Male 55.5 (3,399) 71.4 (584) 82.4 (12,969) <0.001 
Female 44.5 (2,723) 28.6 (234) 17.6 (2,773)  
Residential area Urban area 59.1 (3,616) 52.2 (432) 49.0 (7,711) <0.001 
Rural area 29.7 (1,819) 35.6 (294) 51.0 (8,030)  
Other  11.2 (687)  12.2 (101) 0.0 (2)  
Previous BLS 
training 
None 45.4 (2,777) 64.7 (535) 77.9 (12,265) <0.001 
Once 39.2 (2,401) 24.9 (206) 14.5 (2,278)  
Twice 11.7 (718)  5.2 (43) 5.0 (785)  
3 times or 
more 
 3.7 (226)  5.2 (43) 2.6 (9,233)  
Duration from most 
recent BLS course in 
respondents with 
training experience 
3 years or 
less 
73.4 (2,801) 60.9 (223) 55.9 (2,254) <0.001 
more than 3 
years 
26.6 (1,014) 39.1 (143) 44.1 (1,779)  
Occupation Student 75.3 (4,607) 2.1 (17) 0.0 (3) <0.001 
Employed  13.5 (827) 62.9 (520) 28.8 (4,216)  
No steady job 11.2 (688) 35.1 (290) 73.2 (11,524)  
Know how to use an 
AED 
Yes 28.8 (1,730) 20.7 (168) 8.4 (11,72) <0.001 
No 71.2 (4,271) 79.3 (644) 91.6 (12,808)  
Table 3.  Differences among the three age groups in the proportion of respondents who were willing 
to perform basic life support (monovariate analysis) 
 
Scenarios 
Age group chi-square 
test 17 - 29 y 29 - 59 y >59 y 






(12,130/15,270) p <0.001 















(12,112/14,316) p <0.001 






(2,832/13,285) p <0.001 
 























Table 4.  Characteristics and backgrounds of respondents relating to positive attitude in elderly and 
non-elderly groups (monovariate analysis) 
1) Group “other” is not shown as its number is very small. 2) Group “student” is not shown as its number is very small 
































Non-Elderly (Young and Middle-Aged) Groups 
Gender Male 91.9 0.012 77.2 0.101 93.4 <0.001 56.7 0.083 
Female 90.2  78.8  95.6  54.6  
Region Urban 91.4 0.386 76.6 0.002 94.1 0.201 53.6 0.036 
Rural 90.6  80.2  94.2  58.3  




None 90.8 0.372 71.9 <0.001 93.8 0.369 48.0 <0.001 
Once 91.4  82.2  94.8  59.4  
Twice 91.5  87.5  94.7  70.2  
3 times or more 93.6  88.4  95.2  74.9  
Occupation No steady job 91.2 0.538 75.9 <0.001 92.5 0.006 48.7 <0.001 
Employed 90.3  70.3  94.3  43.0  
Student 91.4  80.4  94.8  60.5  
Know how to 
use an AED 
Yes       90.7 <0.001 
No       42.2  
Elderly Group 
Gender Male 80.7 <0.001 58.7 <0.001 85.3 <0.001 22.2 <0.001 
Female 73.5  49.2  81.4  17.5  
Region1) Urban 78.3 0.002 60.3 <0.001 85.8 <0.001 24.4 <0.001 




None 79.8 0.263 50.9 <0.001 83.2 <0.001 17.3 <0.001 
Once 78.3  75.6  88.9  32.7  
Twice 77.9  81.1  90.5  38.1  
3 times or more 78.3  85.3  90.8  51.5  
Occupation2) Employed 79.8 0.149 56.1 <0.001 84.1 0.015 20.7 <0.001 
 No steady job 78.5  59.7  86.0  23.3  
Know how to 
use an AED 
Yes       86.6 <0.001 
No       23.6  
Table 5.  Factors associated with unwillingness to perform basic life support 
 (multiple logistic regression analysis) 
C.I.: confidence interval. 













only CPR  
(n=21,232) 




































( 1.742-2.038 ) 
Sex - female 1.209 
( 1.159-1.261 ) 
1.154 
( 1.114-1.196 ) 
1.058 
( 1.005-1.114 ) 
1.107 
( 1.067-1.155 ) 
Region 

































































( 1.142-1.302 ) 
1.149 
( 1.078-1.224 ) 
Times of previous BLS 
training (per one-time) 
1.101 




( 0.719-0.824 ) 
0.778 
( 0.741-0.817 ) 
Do not know how to use  
an AED 
   3.883 
( 3.664-4.114 ) 
